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1  EXECUTIVE  SUMMARY 

Certified  reference  materials  (CRMs)  are  an  important  analytical  tool  to  validate  methodology, 
assess  within-laboratory  performance  and  verify  between-laboratory  performance.  There  is  an 
international  demand  for  matrix-matched  CRMs  for  a  broad  range  of  environmental  programs. 

Laboratory  Services  Branch  (LSB)  of  the  Ontario  Ministry  of  the  Environment  (MOE)  identifed  a 
sediment  from  Lake  Ontario  as  a  potential  CRM,  when  repeat  analysis  demonstrated  excellent 
reproducibility  for  Polychorinated  Dibenzo-p-dioxins  (PCDDs),  Polychlorinated  Dibenzoflirans 
(PCDFs),  and  Dioxin-like  Polychlorinated  Biphenyls  (DLPCB)  congeners,  as  well  as  various 
other  analytes  of  environmental  interest.  A  large  amount  of  the  sediment  was  collected  in  1998, 
homogenized,  bottled,  and  identified  as  LSBRM980L 

Interlaboratory  study  99-2  was  initiated  to  validate  LSBRM9801  for  PCDDs,  PCDFs,  and 
DLPCBs.  Participants  received  two  samples  of  LSBRM9801,  but  they  were  not  identified  as 
duplicates.  Three  other  sediments  were  provided  from  the  National  Water  Research  Institute 
(NWRl)  and  the  National  Institute  of  Standards  and  Technology  (NIST)  to  be  part  of  this  study. 
Also  included  were  injection-ready  solutions  of  PCDDs/PCDFs  and  the  DLPCBs  provided  by 
Wellington  Laboratories,  Ltd. 

Thirty-six  laboratories  from  around  the  world  agreed  to  participate  and  data  was  received  from 
thirty-four  of  the  participants.   A  preliminary  table  of  results  was  provided  to  the  participants  and 
some  corrections  were  provided  to  the  data    Evaluation  of  the  sediments  provided  by  NWRI  and 
NIST  are  being  done  by  the  respective  agencies. 

The  duplicate  results  from  LSBRM9801  were  pooled  and  outliers  removed.   A  reference  value 
was  assigned  for  35  parameters  and  provisional  values  assigned  to  2  parameters.  Details  of  this 
procedure  are  published  elsewhere'^'. 

An  assessment  of  laboratory  performance  of  the  injection-ready  solutions  was  done  against  the 
target  values  provided  by  Wellington  Laboratories.  Participants  that  were  biased  high  or  low  are 
identified  (by  laboratory  ID  code). 

An  assessment  of  laboratory  performance  against  the  assigned  reference  values  of  LSBRM980I 
was  done,  using  a  modification  of  the  K-S  Procedure'^'^'.   Participants  whose  results  were  outside 
the  range  of  acceptable  performance  were  assessed  as  being  biased  high,  biased  low,  or  erratic. 
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2  INTRODUCTION 

Matrix-matched  environmental  certified  reference  materials  (CRMs)  are  one  of  the  most  valuable 
tools  used  to  validate  analytical  methods,  assess  analytical  laboratory  performance  and  to  assist  in 
the  resolution  of  data  conflicts  between  laboratories.  The  role  of  CRMs  in  ensuring  the  accuracy 
of  the  analytical  data  produced  by  environmental  laboratories  is  well  known.   As  the  demand  for 
more  analytical  data  has  increased,  to  support  various  environmental  initiatives,  such  as  site 
decommissioning  guidelines,  remedial  action  and  sediment  studies  for  bio-accumulation  in  benthic 
organisms,  an  increasing  number  of  laboratories  are  now  providing  analytical  services.   The 
availability  of  suitable  CRMs  that  contain  a  wide  range  of  analytes,  particularly  at  concentrations 
levels  close  to  'maximum  allowable  levels'  stipulated  in  various  guidelines  /  regulations,  becomes 
very  important  to  ensure  that  the  best  quality  data  is  produced  in  support  of  health  guidelines  and 
regulatory  enforcement. 

A  recent  survey  of  available  CRMs'*',  indicated  that  while  there  are  a  limited  number  of  sediment 
reference  materials  for  Polychorinated  Dibenzo-p-dioxins  (PCDDs)  and  Polychlorinated 
Dibenzofijrans  (PCDFs),  there  is  none  for  the  complete  set  of  twelve  Dioxin-like  Polychlorinated 
Biphenyls  (DLPCB)  cont^eners  for  which  Toxic  Equivalence  Factors  (TEF)  have  been  designated 
by  the  World  Health  Org^anization  (WHO)'''. 

A  Lake  Ontario  sediment  was  identified  as  a  potential  reference  material  when  repeat  analysis  of 
PCDDs  and  PCDFs  in  this  sample  in  1994  showed  extraordinary  reproducibility  of  results.    This 
sediment  has  excellent  homogeneity  and  contains  a  very  complex  mixture  of  analytes  at  low 
(many  at  5  to  25  x  Method  Detection  Limits,  MDL)  levels.   Analyte  groups  identified  along  with 
PCDDs  and  PCDFs  include:  DLPCBs,  polynuclear  aromatic  hydrocarbons  (PAHs),  brominated 
diphenylethers,  PCBs,  trace  metals,  and  a  few  organochlorine  pesticide  compounds.  Because  of 
these  rare  properties,  this  sediment  was  considered  as  the  first  Laboratory  Services  Branch  (LSB) 
Candidate  Certified  Reference  Material  and  assigned  the  identifier  LSBRM9801. 


'o' 


In  1998,  LSBRM9801  was  used  as  a  Performance  Evaluation  material  as  part  of  a  workshop  for 
the  analysis  of  PAHs  in  sediments.  The  agreement  in  results  from  the  small  number  of 
participating  laboratories  (11)  confirmed  its  usefulness  as  a  reference  material'-*'. 

Interlaboratory  Study  99-2  was  initiated  in  the  fall  of  1999  to  provide  data  to  validate 
LSBRM980I  as  a  CRM 


STUDY  DESIGN 

3.1         SAMPLE  PREPARATION -LSBRM9801 

The  Canadian  Centre  for  Mineral  and  Energy  Technology  (CANMET),  certified  to  ISO 
9002  standards,  was  contracted  to  perform  the  physical  processing  the  of  sediment 
collected.   This  included  the  following  steps:  a)  air  drying  at  room  temperature;  b) 
crushing  to  break  the  agglomerates;  c)  further  air  drying  at  room  temperature;  d)  initial 
sieving  through  a  1.40  mm  (14  mesh)  screen;  e)  sieving  the  -1.40  mm  fraction  through  a 
75  |lm  (200  mesh)  screen;  f)  grinding  of  all  +1 .40  mm  and  +75  |lm  fractions;  g)  resieving 
the  ground  material  through  the  75  p,m  screen;  h)  regrinding  the  +75  |lm  fraction;  i) 
seiving  the  re-ground  materia!  through  the  75  Urn  screen;))  blending  the  three  fractions  of 
-75  ^im  mesh  material;  k)  bottling  the  material  in  25  g  aliquots;  and  I)  labeling.   A  total  of 
1200*25g  bottles  were  produced. 

Homogeneity  testing  was  performed  by  CANMET  using  trace  metal  analysis  by  Neutron 
Activation  Analysis  (NAA)  and  by  LSB  using  Total  Organic  Carbon  analysis.  Using 


Page  3 

ANOVA,  the  ratio  of  between-bottle  to  within-bottle  mean  squares  {F  calculated)  was 
compared  to  the  F  Statistic  at  the  95%  Confidence  Level.  For  all  the  tests  reported,  the  F 
calculated  was  less  than  the  F  Table  values,  so  there  was  no  evidence  of  inhomogeneity. 

For  this  study,  two  bottles  of  this  material  were  submitted  to  each  participating  laboratory. 
They  were  designated  Sample  4  and  Sample  6,  but  were  not  identified  as  duplicate 
samples. 

3.2  SAMPLE  PREPARATION  -  STANDARDS  AND  ADDITIONAL  SOLID 
MATERIALS 

Wellington  Laboratories  Inc.  prepared  and  validated  the  injection-ready  solutions  used  in 
this  study.  Target  values  were  provided  to  the  study  coordinators  and  are  listed  in  Tables 
1  and  2  of  Appendix  1.   Sample  1  consisted  of  PCDDs  and  PCDFs  in  nonane.   Sample  2 
consisted  of  DLPCBs  in  nonane. 

An  additional  solution  was  prepared  by  Wellington  Laboratories  containing  '^C,2-labeled 
DLPCBs.  This  material,  named  Sample  3,  was  provided  to  the  participants  to  use  as  a 
surrogate  spiking  solution.   Its  use  was  optional  and  an  information  sheet  (see  Appendix 
7)  was  provided  to  the  participants 

The  National  Water  Research  Institute  (NWHI)  of  Environment  Canada  provided  50 
containers  of  their  CRM  DX-3.  It  had  been  previously  certified  for  PCDDs  and  PCDFs, 
but  not  for  DLPCBs.  It  was  labeled  Sample  5 

The  National  Institute  of  Standards  and  Technology  (NIST)  provided  50  containers  each 
ofSRM  1939  and  1941a.  Each  has  previously  been  certified  for  various  analytes.  SRM 
1939  was  labeled  Sample  7  and  SRM  1941a  was  labeled  Sample  8. 

3.3  SAMPLE  DISTRIBUTION 

Notification  of  this  interlaboratory  study  was  by  direct  mailing  to  laboratories  known  to 
analyze  for  PCDDs/PCDFs  and  via  a  notice  at  Dioxin'99  in  Venice,  Italy.  Thirty-six 
laboratories  agreed  to  participate.   All  participants  were  assigned  a  unique,  confidential 
identification  (ID)  code. 

Samples  sets  consisting  of  three  ampouled  solutions  and  five  solid  samples  were  shipped 
via  courier  to  the  participants  on  November  2,  1999.  Included  were  an  instruction  sheet, 
an  information  sheet  for  Sample  3,  report  forms,  a  methodology  questionnaire,  and  a 
diskette  in  a  mailer  containing  electronic  versions  of  the  report  form  and  questionnaire. 
All  laboratories  were  asked  to  use  their  routine  methods  for  the  analysis  of  these  samples. 
A  copy  of  all  correspondences  is  provided  in  Appendix  7. 

Participants  were  asked  to  report  their  results,  preferably  electronically,  by  January  31, 
2000.  Results  were  accepted  up  to  the  middle  of  March  2000. 

3.4  DATA  EVALUATION  TECHNIQUES 

All  the  participants  who  reported  values,  submitted  their  results  electronically.   Some  of 
the  laboratories  provided  hard  copies  of  their  results  as  a  back-up. 

The  results  from  the  participants  were  entered  into  separate  tables  for  each  sample 
(Samples  1 ,  2,  4  -  8).   An  electronic  preliminary  table  of  results  was  sent  to  3 1  laboratories 
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who  had  provided  data,  on  March  21,  2000.  Laboratories  were  asked  to  respond  with  any 
transcription  errors  by  March  31,  2000. 

Corrections  to  the  initial  data  were  provided  by  several  laboratories.   As  well,  two  more 
participants  provided  data  sets. 

The  final  data  sets  are  presented  in  Appendix  1 .  For  each  parameter  in  each  sample,  the 
study  mean,  standard  deviation,  and  coefficient  of  variation  has  been  calculated.  Results 
that  were  reported  as  "<"  or  ND  were  excluded  from  the  calculations.  No  calculations  to 
determine  outliers  have  been  done  in  these  tables,  with  the  exception  of  two  results  for 
PCB169,  which  differed  from  the  other  participants  by  two  orders  of  magnitude.   See 
notes  in  Tables  6  and  7  of  Appendix  1  for  identification  of  these  two  values. 

A  summary  of  the  methodology  questionnaire  has  been  provided  in  Appendix  5. 

Further  evaluation  of  the  results  for  Sample  5  (NWRI  DX-3),  and  Samples  7  (NIST  SRM 
1939)  and  8  (NIST  SRM  1941a)  will  be  done  by  the  respective  agencies  providing  the 
samples. 

3.5  EVALUATION  OF  INJECTION  STANDARDS  (SAMPLES  1  AND  2) 

To  provide  a  rapid  evaluation  of  the  between  laboratory  results  for  the  injection  standards, 
the  results  have  been  presented  in  a  graphical  format  in  Appendix  2.  For  each  parameter, 
a  bar  graph  was  plotted  of  the  results  from  the  participants,  with  the  target  value  provided 
by  Wellington  Laboratories  drawn  as  a  horizontal  line. 

3.6  EVALUATION  OF  LSBRM980 1  (SAMPLES  4  AND  6) 

For  the  purposes  of  establishing  reference  values  for  LSBRM9801,  the  results  from 
Samples  4  and  6  were  pooled  into  one  data  set.   After  removing  the  "<"  and  ND  results, 
fijrther  assessment  was  done  to  identify  outliers.  Certified  values  were  assigned  for  all, 
but  2  parameters,  for  which  provisional  values  were  assigned.  This  evaluation  was 
presented  at  the  Biological  and  Environmental  Reference  Material  (BERM)  8  conference 
in  Bethesda,  Maryland,  (September,  2000)  and  is  published  elsewhere'*'.   The  table  of 
assigned  reference  values  has  been  included  in  Appendix  3. 

To  provide  an  assessment  of  interlaboratory  performance  on  LSBRM9801,  a  modification 
of  the  Youden'^'^''  technique  was  applied  to  the  complete  set  of  results  from  Samples  4  and 
6.  For  each  parameter,  each  participant's  results  have  been  plotted  on  an  X-Y  plot.   A 
vertical  and  horizontal  line  at  the  assigned  reference  value  has  been  drawn  for  each  axis  to 
divide  the  graph  into  four  quadrants.   As  well,  a  45°  line  has  also  been  drawn  between  the 
origin  and  through  the  intersection  of  the  reference  values.   Laboratories  whose  results  fall 
on  the  45°  line  demonstrate  good  within-laboratory  precision.  The  spread  of  results  along 
this  line  in  the  upper  right  and  lower  left  quadrants  indicates  the  between-laboratory  bias 
(high  or  low)    Results  in  the  upper  left  and  lower  right  quadrants  are  considered  erratic. 

A  circle,  centered  on  the  intersection  of  the  reference  values  and  with  a  radius  of  the 
reference  uncertainty  value  (Appendix  3),  has  also  been  included  in  each  graph. 
Participants  whose  results  are  inside  the  circle,  have  demonstrated  satisfactory 
performance  and  their  data  points  have  not  been  individually  identified,  primarily  due  to 
overcrowding.  Participants  whose  results  are  outside  the  circle,  are  recommended  to 
investigate  the  possible  source(s)  of  variability  in  their  methodology,  sample  handling,  data 
handling,  etc.  These  results  have  been  individually  identified  and  are  summarized  in  Table 
9  (Appendix  4)    All  graphs  (Figures  30  to  57)  are  provided  in  Appendix  4. 
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4  DISCUSSION 

The  inter! aboratory  means  for  PCDDs  and  PCDFs  in  Sample  1  (Table  1,  Appendix  1) 
demonstrate  good  agreement  with  the  design  values.   All  means  were  within  5%  of  the  design 
values.  The  between-laboratory  variability  was  consistent,  with  the  coefficient  of  variation  (CV) 
ranging  from  20  to  28%.  Laboratories  99203  and  99230  consistently  demonstrated  a  high  bias,  as 
seen  in  Figures  I  to  17,  Appendix  2.   Laboratories  99205,  99207,  99209a,  and  99218 
demonstrated  a  low  bias.   Laboratory  99219  was  biased  low  for  the  PCDDs  (Figures  1  to  7),  but 
was  biased  high  for  the  PCDFs  (Figures  8  to  15).   Laboratory  99206  was  biased  high  for  the 
PCDFs  (Figures  8  to  17).   Laboratory  99236  was  biased  low  for  many  of  the  PCDFs  (Figures  12 
to  15,  17).   A  result  was  considered  biased  if  it  differed  from  the  design  value  by  more  than  25%. 

The  interlaboratory  mean  for  PCB81  in  Sample  2  (Table  2,  Appendix  1)  differed  from  the  design 
by  almost  50%.  It  was  strongly  influenced  by  3  high  values,  as  is  reflected  in  the  high  CV 
(143.5%).  The  interlaboratory  mean  for  all  of  the  other  DLPCBs  in  Sample  2  were  within  10%  of 
the  design  value,  and  the  CVs  ranged  from  23  to  36%)  Using  the  same  criteria  (±25%)  difference 
from  the  design  value)  as  for  the  PCDDs  and  PCDFs,  Laboratories  99204,  99209b  and  99230 
demonstrated  a  high  bias  (Figures  18  to  29,  Appendix  2).  Laboratories  99201  and  99226  were 
biased  high  for  several  of  the  higher  chlorinated  DLPCBs  (Figures  26  to  29).   While  none  of  the 
other  laboratories  were  consistently  low  for  all  of  the  DLPCBs,  Laboratories  99224  and  99232 
were  biased  low  for  several  DLPCBs. 

The  interlaboratory  mean  for  Sample  4  (Table  3,  Appendix  1)  and  Sample  6  (Table  5,  Appendix 
1)  showed  good  agreement  for  most  parameters.  The  means  differed  by  less  than  10%),  except  for 
1,2,3,4,7,8-HxCDD,  1,2,3, 7,8,9-HxCDF,  PCB126,  PCB169  and  PCB  189.   Only  for  PCB169  did 
the  means  differ  by  over  40%.   Interlaboratory  performance  was  very  variable  for  1,2, 3, 7,8,9- 
HXCDF,  resulting  in  only  a  provisional  reference  value  being  assigned  to  this  parameter'"''.  These 
results  confirm  the  homogeneity  of  LSBRM9801,  as  the  two  samples  were  not  identified  as 
duplicates  to  the  study  participants. 

Table  9  in  Appendix  4  summarizes  individual  laboratory  performance  for  the  analysis  of 
LSBRM9801.   Laboratories  99206,  99224a,  99229,  and  99239  were  biased  low  for  many  of  the 
PCDDs.  Laboratories  992 1 2,  992 1 6,  and  992 1 9  tended  to  be  biased  high  for  the  PCDDs. 
Laboratory  99208  was  biased  high  for  many  of  the  PCDFs,  while  Laboratory  99229  was  biased 
low  for  many  of  the  PCDFs.   Laboratory  99206  had  problems  with  the  PCDF  analysis,  as  they 
demonstrated  erratic  performance  for  most  of  these  analytes. 

Laboratories  99203,  99203,  and  99218  were  biased  high  for  many  of  the  DLPCBs.   Laboratories 
99223  and  99228  were  biased  low  for  many  of  the  DLPCBs.   Laboratory  99209b  had  problems 
with  the  DLPCB  analysis,  as  they  demonstrated  erratic  performance  for  most  of  these  analytes. 

The  methodology  between  the  laboratories  varied  considerably  for  sample  preparation  and  clean- 
up. The  amount  of  sample  initially  used  for  analysis  ranged  from  1  to  20  grams.  Most 
participants  used  Soxhlet  extraction  with  toluene  as  the  extraction  solvent  (Appendix  5).  Most 
participants  used  Silica  and  AlOX  columns  as  part  of  the  clean-up  process,  but  there  was  a  broad 
range  of  final  solvents  used  for  the  sample  (Appendix  5). 

All  but  two  of  the  laboratories  used  Gas  Chromatography/High-Resolution  Mass  Spectrometry 
(GC/HRMS),  with  Helium  as  the  carrier  gas  for  PCDD  and  PCDF  analysis.   However,  there  was 
a  very  broad  range  of  GC  columns  used.   Approximately  half  of  the  participants  used  a  single 
column  and  half  used  dual  column  analysis  for  the  PCDDs  and  PCDFs.  The  majority  of 
participants  corrected  for  surrogate  recovery. 
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Sample  preparation  for  the  DLPCBs  was  similar  to  PCDD  and  PCDF  analysis,  though  some 
participants  used  additional  columns  in  the  clean-up  process.  Two  laboratories  had  two  fractions 
in  different  solvents  for  the  DLPCBs  (Appendix  5). 

Only  3  participants  used  dual  column  analysis  for  the  DLPCBs.  The  majority  used  GC/HRMS 
and  Helium  as  the  carrier  gas.   Almost  every  laboratory  used  a  different  combination  of  labeled 
standards.  This  may  be  one  of  the  most  significant  sources  of  between-laboratory  variability  for 
DLPCB  analysis,  as  the  majority  of  participants  corrected  for  surrogate  recovery,  but  were 
correcting  to  a  different  reference  point 
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APPENDIX  1:  ANALYTICAL  DATA 

LEGEND  FOR  DATA  TABLES 


2,3,7,8-Tetrachlorodibenzo-p-dioxin 

1,2,3,7,8-Pentachlorodibenzo-p-dioxin 

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 

1,2,3, 7,8, 9-HexachIorodibenzo-p-dioxin 

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 

1,2,3,4,5,6,7,8-Octachlorodibenzo-p-dioxin 

2,3,7,8-Tetrachlorodibenzofuran 

1,2,3,7,8-Pentachlorodibenzofuran 

2,3,4,7,8-Pentachlorodibenzofuran 

1,2,3,4,7,8-Hexachlorodibenzofuran 

1,2,3,6,7,8-Hexachlorodibenzofuran 

1,2,3,7,8,9-Hexachlorodibenzofuran 

2,3,4,6,7,8-Hexachlorodibenzofuran 

1,2, 3,4,6,7, 8-Heptachlorodibenzofuran 

1,2,3,4,7,8,9-Heptachlorodibenzofuran 

1,2,3,4,5,6,7,8-Octachlorodibenzofuran 

Total  Tetrachlorodibenzo-p-dioxins 

Total  Pentachlorodibenzo-p-dioxins 

Total  Hexachlorodibenzo-p-dioxins 

Total  Heptachlorodibenzo-p-dioxins 

Total  Tetrachlorodibenzofurans 

Total  Pentachlorodibenzofurans 

Total  Hexachlorodibenzofurans 

Total  Heptachlorodibenzoflirans 


2,3,7, 

8-TCDD 

1,2,3 

7,8-PeCDD 

1,2,3 

4,7,8-HxCDD 

1,2,3 

6,7,8-HxCDD 

1,2,3 

7,8,9-HxCDD 

1,2,3 

4,6,7,8-HpCDD 

1,2,3 

4,5,6,7,8-OCDD 

2,3,7 

8-TCDF 

1,2,3 

7,8-PeCDF 

2,3,4 

7,8-PeCDF 

1,2,3 

4,7,8-HxCDF 

1,2,3 

6,7,8-HxCDF 

1,2,3 

7,8,9-HxCDF 

2,3,4 

6,7,8-HxCDF 

1,2,3 

,4,6,7,8-HpCDF 

1,2,3 

,4,7,8,9-HpCDF 

1,2,3 

,4,5,6,7,8-OCDF 

Total 

TCDD 

Total 

PeCDD 

Total 

HxCDD 

Total 

HpCDD 

Tota 

TCDF 

Tota 

PeCDF 

Tota 

HxCDF 

Tota 

HpCDF 
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FOOTNOTES  AND  COMMENTS  FOR  DATA  TABLES 

The  following  notes  and  comments  were  provided  by  the  participants  and  were  extracted  verbatim 
from  the  data  reports. 

Laboratory  99208 

Sample  1  has  had  an  addition  of  Internal  standard  and  recovery  standard  (US  EPA  1613)  in  order 
to  quantify  the  native  compounds.   It  has  been  diluted  by  a  factor  of  1  in  2  and  the  reported 
concentrations  have  had  this  dilution  factor  taken  into  account. 

Samples  4-8  were  tested  for  recoveries  using  US  EPA  1613  spiking  regime  with  "C  compounds. 
The  data  for  these  has  been  provided  in  the  spreadsheet. 

Laboratop/ 99216 

For  the  DLPCBs  analysis,  we  spiked  with  our  own  labeled  internal  standard  solution,  instead  of 
your  gift  "Sample  3:  Ampouled  Surrogate" 

The  concentration  of  2,3,7,8-TCDF  was  confirmed  by  a  DB-225  column. 

Laboratory  99220 

Note 


Note  2 
Note  3 
Laboratory  9922 1 


2,3,7,8-Tetrachlorodibenzofuran  (TCDF)  results  not  confirmed  by  DB-225 

column. 

Results  in  parentheses  (not  included  in  Total  for  crresponding  homologue  croup) 

indicate  isotopic  abundance  ratio  outside  control  limits. 

Possible  PCDPE  interferences  not  indicated  in  PCDF  results. 


Three  samples  (samples  4,6  and  8)  had  crystals  in  it,  after  extraction.  Concentration  range  for 
Dioxins  and  Furans  is  well  chosen,  but  quite  high  for  PCBs.  PCBs  have  been  analyzed  using  our 
regular  congener  method;  not  all  dioxin-like  PCBs  are  included.  We  have  a  specific  method  for 
lUPAC  #77,  126,  169  which  is  much  more  specific  and  sensitive.  We  nevertheless  used  the 
congener  method,  because  more  of  the  compounds  you  asked  for  were  included.  Warning:  the 
list  for  reporting  dioxin  congener  is  not  the  usual  one  based  on  the  retention  time  on  a  DB5 
column;  therefore  some  laboratory  may  not  have  noticed  the  inversion  in  two  of  the  hexa  dioxins. 

Laboratory  99222 

-  PCB81  concentrations  have  been  calculated  using  13C-PCB77  as  surrogate  standard 

-  The  value  for  this  PCB  (number  8 1  )  in  sample  7  is  only  a  "tentative"  value:  there  is  an 
interference  in  this  sample  at  retention  time  of  PCB77  which  explains  the  low  recovery  of 
13C-PCB77,  but  it  is  not  representative  of  PCB81  real  recovery 

-  PCB  123  concentration  have  been  calculated  using  13C-PCB1 18  as  surrogate  standard 

-  We  didn't  used  the  solution  provided  of  dioxin-like  PCB  because  final  volume  of  0-ortho 
and  1 -ortho  fractions  must  be  different  and  it  wasn't  possible  to  add  the  same  quantity  of 
all  of  them  in  the  sample. 

-  The  recoveries  of  PCDD/F  are  indicated  in  an  additional  sheet  ("PCDD-F  Recoveries") 
because  there  wasn't  enough  space  in  the  original  format. 
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Laboratory  99233 

"*"  DB225  value 

ND  Not  Detected 

DPE  Diphenyl  ether  interference 

NDR  Not  detected  due  to  incorrect  ratio 

Laboratory  99236 

The  preparation  of  these  samples  was  completed  with  a  batch  of  soils  for  an  on-going  project. 
These  samples  presented  some  unusual  challenges  to  the  cleanup  techniques.  The  following 
observations/actions  were  noted. 

After  extraction.  Sample  7  was  lime  green  in  color    After  passing  this  sample  through  the  sodium 
sulfate  drying  ftinnel,  the  sodium  sulfate  was  slightly  brown. 

A  brown  precipitate  was  found  in  the  extract  for  Sample  8  following  initial  concentration  step 
(pre-acid  wash). 

During  KD  concentration  following  acid  silica  columns.  Sample  4,  Sample  6,  and  sample  8  had 
yellow  crystals  form  in  the  KD  receiver.   A  mercury  cleanup  was  performed  on  the  dioxin/ftiran 
split  samples  but  not  on  the  PCB  splits.   Analysis  of  PCB  splits  was  abandoned  due  to  matrix 
interference  most  likely  due  to  high  sulfur  concentration    Analysis  of  all  dioxin-like  PCBs  came 
from  the  dioxin/fijran  split  using  a  different  acquisition  program  and  GC  ramp. 

Please  review  the  footnotes  presented  at  bottom  of  data  report. 

Dioxin/Furan  Footnotes 

(1)  Non  detect.   Peak  is  buried  under  larger  peak.  Not  integratable. 

(2)  Possible  polychlorinated  diphenyl  ether  interference  present  above  10%  of  native  analyte. 

(3)  Estimated  maximum  possible  concentration  (EMPC).  Peak  not  qualitatively  identified  as 
native. 

PCB  Footnotes 

1  Saturated  in  both  ion  channels    Reported  result  is  an  estimate. 

2  Not  calculated.   Carryover  from  saturated  native  channel  causes  interference. 

3  Not  applicable.    13C  isomer  not  used  in  quantitation. 
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7  APPENDIX  2:  GRAPHS  FOR  SAMPLES  1  AND  2 
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Figure  1:  Sample  1  -  2,3,7,8-TCDD 
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Figure  2:  Sample  1  -  1,2,3,7,8-PeCDD 
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Figure  3:  Sample  1  -  1,2,3,4,7,8-HxCDD 
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Figure  4:  Sample  1  -  1,2,3,6,7,8-HxCDD 
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Figure  5:  Sample  1  -  1,2,3,7,8,9-HxCDD 
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Figure  6:  Sample  1  -  1,2,3,4,6,7,8-HpCDD 
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Figure  7:  Sample  1  -  1,2,3,4,5,6,7,8-OCDD 
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Figure  8:  Sample  1  -  2,3,7,8-TCDF 
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Figure  9:  Sample  1  -  1,2,3,7,8-PeCDF 
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Figure  10:  Sample  1  -  2,3,4,7,8-PeCDF 
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Figure  11:  Sample  1  -  1,2,3,4,7,8-HxCDF 
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Figure  12:  Sample  1  -  1,2,3,6,7,8-HxCDF 
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Figure  13:  Sample  1  -  1,2,3,7,8,9-HxCDF 
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Figure  14:  Sample  1  -  2,3,4,6,7,8-HxCDF 
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Figure  15:  Sample  1  -  1,2,3,4,6,7,8-HpCDF 
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Figure  16:  Sample  1  -  1,2,3,4,7,8,9-HpCDF 
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Figure  17:  1,2,3,4,5,6,7,8-OCDF 


Page  58 


INJECTION  STANDARDS 

PCB77 


O) 


900 

800 

700 

600- 

500 

400 

300 

200 

100 


■■ 

n 

E 

_  n 

■  : 

134  6  7  9a  9b  11  12  13  14  15  16  17  18  21  22  23  24  25  26  28  30  31  32  33  34  36 

Lab  Code 
-  DESIGN 


Figure  18:  Sample  2  -  PCB77 
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Figure  19:  Sample  2  -  PCB8I 
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Figure  20:  Sample  2  -  PCB  105 
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Figure  21:  Sample  2  -  PCB114 
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Figure  22:  Sample  2  -  PCBl  18 
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Figure  23:  Sample  2  -  PCB  123 
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Figure  24:  Sample  2  -  PCB126 
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Figure  25:  Sample  2  -  PCB156 
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Figure  26:  Sample  2  -  PCB157 
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Figure  27:  Sample  2  -  PCB167 
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Figure  28:  Sample  2  -  PCB169 


INJECTION  STANDARDS 

PCB  189 


1  JU 

140 

130 

120 

_,110 

f 

[ 

"     90 
80 
70 
60- 
50- 

1  3  4  6  7  9a  9b  11  12  13  14  15  16  17  18  21  22  23  24  25  26  28  30  31  32  33  34  36 

Lab  Code 
-  DESIGN 


Figure  29:  Sample  2  -  PCB189 
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APPENDIX  3:  CERTIFIED  VALUES  OF  LSBRM9801 

TABLE  8  -  Assignment  of  Reference  Values  for  LSBRM9801 


Paramelcr 

Assigned  value  and 
iincedaintv 

Number  ot 
data  points 

LoeJlicient  ol 
variance 

1 

2.3,7.8-Telraclilorodibenzo-p-dio\in(TCDD) 

17.7 

± 

5.6 

69 

15.8% 

2 

l,2,3,7,8-Pentachlorodibenzo-p-dio,\iii(PeCDD) 

7.96 

± 

2.8 

67 

17.7% 

3 

1.2,3,4,7,8-Hexac]\lorodibcnzo-p-dioxin(H.\CDD) 

8.66 

± 

2.7 

62 

15.6% 

4 

l,2,3,6,7,8-Hexachlorodibcnzo-p-dio\in(HxCDD) 

20.8 

± 

4.8 

62 

11.6% 

5 

l,2,3,7,8,9-Hexachlorodibenzo-p-dioxin(HxCDD) 

17.3 

± 

8.0 

66 

22.9% 

6 

1.2,3,4.6,7,8-Heplaclilorodibenzo-p-dioxin(HpCDD) 

293 

± 

63 

66 

10.7% 

7 

l,2,3.4,5.6.7,8-Octachlorodibciizo-p-dioxiii(OCDD) 

1899 

± 

456 

69 

12.0% 

8 

2,3,7,8-Tetraclilorodibenzofiiran(TCDF) 

52.5 

± 

16 

31 

15.0% 

9 

1.2.3,7.8-Penlaclilorodibenzofiiraii  (PcCDF) 

12.6 

± 

5 

65 

19.9% 

10 

2.3.4,7,8-Pciilaclilorodibeiizoriiraii  (PcCDF) 

18.5 

± 

6 

61 

16.6% 

11 

1.2,3,4,7.8-Hexachlorodibcnzoriiran(HxCDF) 

67.3 

± 

24 

66 

17.8% 

12 

1 .2,3,6,7.8-Hexachlorodibcnzoriiran  (HxCDF) 

20.3 

± 

8.7 

64 

22.0% 

13* 

1 .2.3,7,8,9-Hexaclilorodibciizoriiran  (HxCDF) 

2.68* 

± 

4.0 

44 

74.0% 

14 

2.3.4.6.7,8-Hexaclilorodibcnzoriiran  (HxCDF) 

16 

± 

8 

63 

25.0% 

15 

1 .2.3.4.6.7.8-Hcplachlorodibcnzoriiran  (HpCDF) 

299 

± 

73 

68 

12.2% 

16 

1 .2,3.4.7.8.9-Heplaclilorodibcnzoriiran  (HpCDF) 

15.1 

± 

4.6 

64 

15.1% 

17 

1.2,3,4.5,6.7.8-Oclaclilorodibcn7.ofiiran  (OCDF) 

509 

± 

157 

65 

15.4% 

18 

Total  Tclrachlorodibcir/o-p-dioxins  (TCDD) 

60  1 

± 

25 

26 

21.0% 

19 

Tolal  Pciitachlorodibcnzo-p-dioxiiis  (PcCDD) 

69.5 

± 

23 

22 

16.3% 

20 

Total  Hexaclilorodibcnzo-p-dioxins  (HxCDD) 

238 

± 

86 

24 

17.8% 

21 

Total  Heptachlorodibciizo-p-dioxins  (HpCDD) 

608 

± 

152 

25 

12.4% 

22 

Tolal  Tetraclilorodibciizofiiraiis  (TCDF) 

374 

± 

162 

23 

21.7% 

23 

Total  Penlaclilorodibciizoriirans  (PcCDF) 

225 

± 

113 

24 

25.1% 

24 

Total  Hexachlorodibcnzofiirniis  (HxCDF) 

262 

± 

95 

24 

18.0% 

25 

Total  Hcptachlorodibcnzofiirans  (HpCDF) 

411 

± 

100 

24 

12.1% 

26 

PCB77 

1717 

± 

520 

26 

15.0% 

27* 

PCB81 

75* 

± 

79 

22 

53.0% 

28 

PCB  105 

3998 

± 

951 

48 

12.0% 

29 

PCS  114 

207 

± 

128 

46 

31.0% 

30 

PCB  118 

8115 

± 

1663 

42 

10.0% 

31 

PCB  123 

209 

± 

191 

41 

46.0% 

32 

PCB  126 

84  9 

± 

35 

43 

21.0% 

33 

PCB  156 

715 

± 

248 

51 

17.0% 

34 

PCB  157 

186 

± 

81 

49 

22.0% 

35 

PCB  167 

330 

± 

85 

36 

13.0% 

36 

PCB  169 

7.97 

± 

5.3 

42 

33.0% 

37 

PCB  189 

85,2 

± 

17.8 

36 

10.0% 

*  Provisional  values  for  information  onlv 
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9  APPENDIX  4:  GRAPHS  FOR  SAMPLES  4  AND  6  (LSBRM9801) 
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Figure  30:  2,3,7,8-TCDD  in  Samples  4  and  6 
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Figure  31:  1,2,3,7,8-PeCDD  in  Samples  4  and  6 
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Figure  32:  1,2,3,4,7,8-HxCDD  in  Samples  4  and  6 
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Figure  33:  1,2,3,6,7,8-HxCDD  in  Samples  4  and  6 
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Figure  34:  1,2,3,7,8,9-HxCDD  in  Samples  4  and  6 
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Figure  35:  1,2,3,4,6,7,8-HpCDD  in  Samples  4  and  6 
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Figure  36:  1,2,3,4,5,6,7,8-OCDD  in  Samples  4  and  6 


KS  Procedure  for  LSBRM9801 

2,3,7, 8-TCDF 


100- 
90 
80- 

70 


199206 


0  10         20         30         40         50         60         70         80         90        100 

Sample  6  (pg/g) 


Figure  37:  2,3,7,8-TCDF  in  Samples  4  and  6 
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Figure  38:  1,2,3,7,8-PeCDF  in  Samples  4  and  6 
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Figure  39:  2,3,4,7,8-PeCDF  in  Samples  4  and  6 
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Figure  40:  1,2,3,4,7,8-HxCDF  in  Samples  4  and  6 
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Figure  41:  1,2,3,6,7,8-HxCDF  in  Samples  4  and  6 
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Figure  42:  2,3,4,6,7,8-HxCDF  in  Samples  4  and  6 
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Figure  43:  1,2,3,4,6,7,8-HpCDF  in  Samples  4  and  6 
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Figure  44:  1,2,3,4,7,8,9-HpCDF  in  Samples  4  and  6 
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Figure  45:  1,2,3,4,5,6,7,8-OCDF  in  Samples  4  and  6 
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Figure  46:  PCB77  in  Samples  4  and  6 
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Figure  47:  PCB81  in  Samples  4  and  6 
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Figure  48:  PCB105  in  Samples  4  and  6 


KS  Procedure  for  LSBRM9801 

Ann 

PCB114 

99203  &  99220 

992CI9a/ 

/ 

350 

/ 

300 

/"^ 

\^   /           99204 

1 
•;;;250 

Ol 

^200- 

o. 

E 

(0 

^  150 

1                     / 

99209b               /                         ^ 

■    ■ 

1^                                1 

) 

100 

/       \..__ 

_,,^-^ 

50 

/ 

0          50        100       150       200       250       300       350       400 
Sample  6  (pg/g) 

Figure  49:  PCBl  14  in  Samples  4  and  6 
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Figure  50:  PCB118  in  Samples  4  and  6 
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Figure  51:  PCB123  in  Samples  4  and  6 
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Figure  52:  PCB126  in  Samples  4  and  6 


KS  Procedure  for  LSBRM9801 

PCB156 

1200 

/ 

1000 

■ 

— ^        /9y2U4 

Sample  4  (pg/g) 

cj)              oo 
o             o 

> 

/              1 

m/\      ■ 

■^      \  99218 
\/    ■       1           995)3 

f 

■         / 
1                / 

400 

200 

9922^ 

n 

0            200         400         600          800         1000        1200        1400 
Sample  6  (pg/g) 

Figure  53:  PCB156  in  Samples  4  and  6 
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Figure  54:  PCB157  in  Samples  4  and  6 
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Figure  55:  PCB167  in  Samples  4  and  6 
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Figure  56:  PCB169  in  Samples  4  and  6 


KS  Procedure  for  LSBRM9801 

PCB189 


E 
W 


160 

/ 

140 

/ 

120- 

- 

99225               / 
/^218 

100- 

- 

(\ 

-V.9S213     ■ 
k         1 

80- 

^' 

60 

I 

99217 

1 

9922W 
99228^ 

/     ^ 
99224b 

40... 

/99223 

20 

/ 

0  - 

/ 

992(D9b 

■ — 

99209  a 


0    20    40    60    80   100   120   140   160 
Sample  6  (pg/g) 


Figure  57:  PCB189  in  Samples  4  and  6 
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10         APPENDIX  5:  SUMMARY  OF  METHODOLOGY  QUESTIONNAIRE 


METHODOLOGY  SUMMARY:  DIOXÏNS  AND  DIBENZOFURANS 

Weight  of  sample 

<5g 

6  labs 

extracted 

5-9 

10  labs 

lOg 

13  labs 

>  10 

3  labs 

no  information 

3  labs 

Extraction  technique 

Soxhlet 

27  labs 

ASE 

4  labs 

ultrasonic 

1  lab 

hot  extraction 

1  lab 

Extraction  solvent 

Toluene 

27  labs 

Toluene/Acetone 

1  lab 

Acetone/Hexane 

2  labs 

Acetone/DCM 

1  lab 

DCM 

1  lab 

Clean-up  Columns 

Silica  Column 

3 1  labs 

AlOx  Column 

26  labs 

Carbon  Column 

20  labs 

Florisil 

Slabs 

AgN03/silica 

1  lab 

micro  alumina 

1  lab 

multilayer 

2  labs 

Other  treatments 

Acid  wash/pretreatment 

5  labs 

DMSO 

1  lab 

Final  solvent  of 

Nonane 

13  labs 

sample 

Dodecane 

2  labs 

Iso-octane 

2  labs 

n-Tridecane 

2  labs 

Tetradecane 

Slabs 

Toluene 

Slabs 

n-Decane 

1  lab 

Final  volume  of 

5  -  10  mL 

6  labs 

extract 

1 2  -  20  mL 

10  labs 

20  -  50  mL 

14  labs 

100  mL 

2  labs 

GC  Column:  Single 

DB-5 

2  labs 

DB-5,  60  m 

Slabs 

DB-5  MS 

3  labs 

DB-5  MS,  60  m 

4  labs 

DB-5  MS,  25  m 

1  lab 

DB-Dioxin 

1  lab 

DB-Dioxin,  60  m 

1  lab 

SP-2331,60m 

1  lab 
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METHODOLOGY  SUMMARY:  DIOXINS  AND  DIBENZOFURANS 


GC  Columns;  Dual 


DB-5,  60  m/DB-225,  30  m 
DB-5,  60  iTi/DB-Dioxin,  60  m 
DB-5  MS,  60  m/RTX-2330,  60  m 
DB-5  MS,  60  m/DB-17,  30  m 
DB-5  MS,  30  m/CP-Sil88,  60  m 
DB-Dioxin,  30  m/SGE  HTQ-8,  50  m 
DB-Dioxin,  60  m/RTX-5,  60  m 
SP-2331,60m/17HT,  60  m 
SP-2331,60m/RH-17,  30  m 
Ultra-2/SPE-23 1 
polar  &  non-polar 


5  labs 
1  lab 
1  lab 
1  lab 
1  lab 
1  lab 
1  lab 
1  lab 
llab 
llab 
llab 


Carrier  Gas 


Helium 
Hydrogen 


3 1  labs 
2  labs 


Instrumentation 


GC/HRMS 
GC/LRMS 
GC/MS/MS 


30  labs 
1  lab 
1  lab 


Calibration 


Single-Point 

Multi-Point 

Multi-Point  with  Continuing  Calibration 


Slabs 
7  labs 
17  labs 


Labeled  Standard(s) 


congeners  not  specified  4  labs 

13C6  1234-TCDD  1  lab 

13C12  1234-TCDD  2  labs 

2F  6789-TCDD  1  lab 

!234-TCDF  llab 

DS 1 000  &  FS 1000  llab 

EDF-5999  2  labs 

EDF-4145  1  lab 

ED-2521  1  lab 

13C12  1234-TCDD  &  13C12  123789HxCDD  15  labs 

1234-TCDD  «&  1234789-HpCDD  1  lab 

13C  23478-PeCDF  &  13C  1234789-HpCDF  1  lab 
13C  1234-TCDD,  13C  2378-TCDD,  &  123789-HxCDD    1  lab 


Injection  volume 
(HL) 


1 

1.5 

2 

5 


18  labs 
2  labs 
1 1  labs 
1  lab 


Correct  for  recovery 
of  surrogates 


Yes 

No 


27  labs 
5  labs 


Laboratory 
accredited 


Yes 

No 


21  labs 
1 1  labs 


Participate  in  PE 
program(s) 


Yes 

No 


18  labs 
13  labs 
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METHODOLOGY  SUMMARY:  DIOXIN-LIKE  PCBs  (DLPCBs) 

Weight  of  sample 

<5  g                                                                          7  labs 

extracted 

5-9                                                                            7  labs 

10  g                                                                           Slabs 

>  10                                                                           3  labs 

no  information                                                             1  lab 

Extraction  technique 

Soxhlet                                                                      23  labs 

ASE                                                                          2  labs 

ultrasonic                                                                   1  lab 

Extraction  solvent 

Toluene                                                                     21  labs 

Toluene/Acetone                                                      1  lab 

Acetone/Hexane                                                        1  lab 

Acetone/DCM                                                           1  lab 

DCM                                                                         1  lab 

Clean-up  Columns 

Silica  Column                                                           24  labs 

AlOx  Column                                                            17  labs 

Carbon  Column                                                         14  labs 

Florisil                                                                          4  labs 

AcN03/silica                                                            1  lab 

GPC/cl8-sio2                                                            llab 

multilayer                                                                     2  labs 

additional  carbon  to  separate  non-ortho  PCBs         1  lab 

Other  treatments 

Acid  wash/pretreatment                                              2  labs 

DMSO                                                                       1  lab 

HPLC                                                                        1  lab 

Final  solvent  of 

Nonane                                                                      10  labs 

sample 

Dodecane                                                                  1  lab 

Iso-octane                                                                 1  lab 

n-Tridecane                                                               1  lab 

Tetradecane                                                           3  labs 

Toluene                                                                     8  labs 

n-Decane                                                                   1  lab 

Hexane                                                                   2  labs 

Toluene/Nonane                                                       1  lab 

NOTE:  Two  laboratories  had  two  fractions  in  different  solvents. 

Final  volume  of 

<20  mL                                                                     3  labs 

extract 

20-50mL                                                                14  labs 

100  mL                                                                     7  labs 

>100mL                                                                   4  labs 

NOTE:  Laboratories  had  different  volumes  for  different  fractions. 
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METHODOLOGY  SUMMARY:  DIOXIN-LIKE  PCBs  (DLPCBs) 

GC  Column:  Single 

DB-5 

1  lab 

DB-5,  60  m 

5  labs 

DB-5  MS 

3  labs 

DB-5  MS,  60  m 

4  labs 

DB-1 

1  lab 

DB-5  Dioxin 

1  lab 

DB-Dioxin,  60  m 

1  lab 

DB-35 

1  lab 

SP-2331,60m 

1  lab 

DBXLB 

2  labs 

nonpolar  type  HT8  (SGE) 

1  lab 

Ultra-2,  25  m 

1  lab 

HT-8,  50  m 

1  lab 

GC  Columns:  Dual 

DB-5,  60  m/DB-225,  30  m 

1  lab 

DB-5  MS,  60  m/DB-17,  30  m 

1  lab 

DB-Dioxin,  60  m/RTX-5,  60  m 

1  lab 

Carrier  Gas 

Helium 

24  labs 

Hydrogen 

2  labs 

Instrumentation 

GC/HRMS 

22  labs 

GC/LRMS 

3  labs 

GC/MS/MS 

1  lab 

Calibration 

Single-Point 

4  labs 

Multi-Point 

7  labs 

Multi-Point  with  Continuing  Calibration 

12  labs 

no  information 

3  labs 

Labeled  Standard(s) 

congeners  not  specified 

4  labs 

EDF-4145 

1  lab 

1234-TCDD 

1  lab 

C13  PCB47 

1  lab 

PCB70 

1  lab 

PCB77  (D6) 

1  lab 

13C12PCB101 

2  labs 

CI3  PCB123 

1  lab 

C13PCB159 

1  lab 

PCB  209 

1  lab 

C13  PCB80&  PCB128 

1  lab 

C13  PCB80&PCB194 

1  lab 

C13PCB81  «S:PCB189 

1  lab 

PCB  101  &PCB202 

1  lab 

i3CI2  PCB70,  PCBl  I  L  PCB138  &  PCB170 

1  lab 

13C12  PCB70,  PCBl  1 1,  PCB138  &  PCB178 

1  lab 

13C12  PCB52,  PCBlOl,  PCB138  &  PCB178 

1  lab 

C13foralI  12  DLPCBs 

1  lab 

no  information 

4  labs 
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METHODOLOGY  SUMMARY: 

DIOXIN-LIKE  PCBs  (DLPCBs) 

Injection  volume 

0.5 

1 

1.5 

2 

3 

1  lab 
13  labs 
1  lab 
10  labs 
1  lab 

Correct  for  recovery 
of  surrogates 

Yes 
No 

17  labs 
2  labs 

Laboratory 
accredited 

Yes 

No 

Slabs 
19  labs 

Participate  in  PE 
program(s) 

Yes 

No 

7  labs 
16  labs 
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1 1         APPENDIX  6:  LIST  OF  PARTICIPANTS  REPORTING  DATA 

Alta  Analytical  Laboratory,  California,  U.S.A. 

British  Steel,  Swinden  Technology  Centre,  United  Kingdom 

CARSO,  France 

Chemical  Evaluation  &  Research  Institute,  Japan 

Department  of  Chemistry,  Umeâ  University,  Sweden 

Dioxin  Taskforce  Team,  National  Institute  of  Environmental  Analysis,  Environmental  Protection 

Administration,  Republic  of  China 

Environmental  Laboratory,  Institute  Quimic  de  Sarrià,  Spain 

Environmental  Organic  Chemistry,  Institute  of  Environmental  Science  &  Research,  Ltd.,  New 

Zealand 

Environmental  Research  Center  of  the  Republic  of  Bashkortostan,  Russia 

Environmental  Technology  Centre,  Environment  Canada,  Ontario,  Canada 

Environnement  Québec,  Laboratoire  de  Dioxine,  Québec,  Canada 

Envirotest  Laboratories,  Alberta,  Canada 

Federal  Environmental  Agency,  Austria 

GSF-National  Research  Center  for  Environment  &  Health,  Institute  of  Ecological  Chemistry, 

Germany 

Institute  for  Environmental  Management,  Hungary 

Institute  of  Inorganic  Chemistry,  Analytical  Division,  Cracow  University  of  Technology,  Poland 

Instituto  Zooprofilattico  Sperimentale  "G.  Caporale",  Italy 

Japan  Quality  Assurance  Organization,  Japan 

Maxxam  Analytical  (Mississauga),  Ontario,  Canada 

Maxxam  Analytical  (Waterloo),  Ontario,  Canada 

MicroPollutants  Technologie  S.A.,  France 

Midwest  Research  Institute,  Missouri,  U.S.A. 

N.A.  Severtzov  Institute  of  Ecology  and  Evolutia,  Russian  Academy  of  Sciences,  Russia 

National  Public  Health  Institute,  Finland 

Ontario  Ministry  of  the  Environment,  Ontario,  Canada 

Philip  Analytical  Services  (Burlington),  Ontario,  Canada 

Quanterra  West  Sacramento,  California,  USA 

Research  and  Productivity  Council,  New  Brunswick,  Canada 

Scientific  Analysis  Laboratories,  United  Kingdom 

Shimadzu  Techno  Research  Inc.,  Japan 

TUV  Bau  und  Betrieb  GmbH,  Environmental  Service,  Germany 

Triangle  Laboratories,  Inc.,  North  Carolina,  U.S.A. 

Université  de  Liege,  Laboratoire  de  Spectrometrie  de  Masse,  Belgium 

Wellington  Laboratories,  Ontario,  Canada 
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Ontario 


INVITATION  FOR  PARTICIPATION  IN  AN  INTERNATIONAL 

INTERLABORATORY  STUDY 


The  Ontario  Ministry  of  The  Environment,  is  proposing  to  produce  several  non-aqueous, 
environmental  analytical  certified  reference  materials  to  meet  the  challenging  needs  of  the 
environmental  analytical  community.   A  series  of  interlaboratory  studies  will  be  conducted  to 
characterize  these  materials. 

You  are  cordially  invited  to  participate  in  these  studies. 

The  first  of  these  studies  will  be  conducted  in  the  fall  of  1999  and  would  involve  analysis  of  two 
solid  materials  and  ampouled  standards  for  dioxin-like  polychlorinated  diphenyls  (DLPCB's) 
dibenzo-p-dioxin  and  dibenzofurans  (PCDD/F's). 

As  participants  you  will  receive  a  comprehensive  report  containing  all  analytical  data  and 
sufficient  materials  of  one  sediment  to  be  used  as  a  reference  material  for  ongoing  quality 
assurance  evaluation. 

The  anticipated  date  for  sample  distribution  is  October  3  1,  1999  and  the  results  are  expected  to  be 
reported  by  January  3  1,  2000. 

If  you  are  interested,  please  complete  the  response  form  on  the  next  page  and  return  by 
September  30,  1999.  If  there  are  any  questions  you  would  like  to  ask  before  accepting,  please  do 
not  hesitate  to  contact  either  of  us  by  phone,  fax  or  email. 


Sylvia  Cussion 

phone:4 1 6-235-6348 

Fax:416-235-6312 

email  :cussiosy@ene. gov.  on. ca 


Mailing  Address: 


Ministry'  of  the  Environment 
Laboraton,'  Services  Branch 
125  Resources  Road 
Toronto  ON.  M9P  3V6 
Canada 


Sathi  Selliah 
Phone:416-235-5700 
Fax:416-235-6312 
email:selliasa@ene.gov.on.ca 
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MOE  INTERLABORATORY  STUDY  99-2 

Dioxin-like  Polychlorinated  Diphenyls,  Dibenzo-p-dioxin  and  Dibenzofurans  in  Solid  Matrices 

(PLEASE  PRINT) 


INSTITUTE/COMPANY: 


ADDRESS:. 


COUNTRY: 


TEL:.. 
FAX:. 
Email: 


CONTACT  NAME: 


We  are  interested  in  participating  in  the  above  study  for  the  following  group  of  compounds. 


An;il\1c  Group 

yes/no 

DLPCB's 

PCDD/Fs 

SIGNATURE: 


DATE: 


Please  return  (or  fax)  this  sheet  to: 


Sylvia  Cussion. 

ILS  Coordinator 

Ministry  of  the  Environment,  Laboratory  Services  Branch 

125  Resources  Road 

Toronto  ON,  M9P  3V6 

Canada 

Fax:  416-235-6312 
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Quality  Management  Unit 

Name 

Organization 

Address 

November  1,  1999 

RE:       MOE  INTERLABORATORY  STUDY  99-2 

DIOXINS,  DIBENZOFURANS  &  DIOXIN-LIKE  PCBs 

Dear  Name, 

Please  find  enclosed  the  following  samples  for  Interlaborator\  Study  (ILS)  99-2: 

Sample  1  -  Ampouled  Dioxin/Dibenzofijran  Standard  in  Nonane 

Sample  2  -  Ampouled  Dioxin-Like  PCBs  Standard  in  Nonane 

Sample  3  -  Ampouled  Surrogate  in  Nonane  (Wellington  Laboratory,  Canada) 


Sample  4 
Sample  5 
Sample  6 
Sample  7 
Sample  8 


Dried  Sediment  #1 
Dried  Sediment  #2 
Dried  Sediment  #3 
Dried  Sediment  #4 
Dried  Sediment  US 


Please  contact  either  Sathi  Selliali  or  myself  if  you  did  not  receive  all  of  the  samples  intact  and  we  will  send 
replacement  samples. 

The  samples  are  to  be  analyzed  using  your  routine  methods  for  dioxins,  dibenzofurans,  and  dioxin-like 
PCBs.  Please  read  the  enclosed  instruction  before  proceeding  with  the  analysis. 

Enclosed  is  a  report  form  for  the  results  and  a  questionnaire  regarding  your  methodology  to  be  returned 
with  your  results.  The  report  fomi  is  also  provided  in  three  different  electronic  formats  on  the  enclosed 
diskette.  These  fomiats  are  Lotus  1 -2-3,V. 2. x,  Excel97,  and  QuattroPros.  The  questionnaire  is  in 
WordPerfect  8  and  MS  Word97.  Please  choose  the  format  that  is  most  suitable  for  you  and  return  your 
results  electronically,  if  possible. 

Please  return  all  results  by  January  31,  2000. 

Your  confidential  study  ID  Code  is;  idcode 

Thank  you  for  participating  in  this  interlaboratory  study. 


Sylvia  Cussion 
ILS  Coordinator 

+  1  416  233  6348 
FAX:+1  416  235  6312 
e-mail:  cussiosy@ene.gov. on. ca 


Sathi  Selliah 
PE  Coordinator 
+  1  416  235  5700 
FAX:+1  416  235  6312 
e-mail:  selliasa!r/)ene.tiov.on.ca 
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MOE  INTERLABOR.\TOR^  STUDY  99-2 

DIOXINS,  DIBENZOFURANS  & 

DIOXIN-LIKE  PCBs 

SAMPLE  INSTRUCTION  SHEET 

SAMPLES  1  &  2:  AMPOULED  STANDARDS 

These  two  solutions  are  in  n-Nonane  and  are  read>'  for  direct  instrumental  injection.  The  concentration 
range  is  between  30  -  100  ng/niL.   If  you  require  to  dilute  the  solution,  please  record  the  dilution  factor  on 
the  results  form. 

Sample  1  contains  dioxins  and  dibenzofurans.   Sample  2  contains  dioxin-like  PCBs.   All  compounds 
present  are  listed  on  the  results  fomi 

You  are  requested  to  report  the  results  from  a  single  injection  of  these  solutions.   If  you  repeat  the  analysis 
and  wish  to  report  duplicate  results,  you  may  do  so    Please  report  your  results  with  a  minimum  of  3 
figures. 

SAMPLE  3:  AMPOULED  SURROGATE 

This  solution  has  been  provided  b\  Wellington  Laboratories.  Guclph,  Ontario.  Canada,  to  use  as  part  of  the 
analysis  of  the  sediments  for  dioxm-like  PCBs    This  is  an  optional  solution.  An  instruction  sheet  is 
included  from  Wellington,  listing  the  concentrations  of  the  compounds  in  the  solution. 

Please  report  the  results  of  your  surrogates  as  percent  rccover\.  whether  you  use  the  solution  provided  or 
your  own  standards.   Please  indicate  on  the  methodology  questionnaire  whether  you  used  the  surrogates 
provided  or  surrogates  from  alternate  sources. 

SAMPLES  4  -  8:  DRIED  SEDIMENTS 

Please  analyze  these  samples  using  \our  routine  methods.  Please  analyze  them  as  received.  DO  NOT 
DRY  THEM. 

You  are  requested  to  report  the  results  from  a  single  extraction  of  these  samples.   If  you  repeat  the  analysis 
and  wish  to  report  duplicate  results.  \ou  may  do  so    Please  report  your  results  with  a  minimum  of  3 
figures. 

REPORTING  RESULTS 

A  hard  copy  of  the  results  report  form  and  the  mcthodolog\'  questionnaire  have  been  provided,  as  well  as 
electronic  copies  on  the  enclosed  diskette.   Please  report  the  results  electronically  either  bv  e-mail 
(cussios\Y/;ene  uov.on.ca  or  selliasj  »  ene  uo\  on  ca)  or  by  mailing  the  diskette  in  the  self-addressed  mailer. 
The  results  report  fonn  has  been  provided  in  three  different  formats  (QuattroPro  8,  Excel97  and  Lotus  1-2- 
3,  V.2.x)  and  the  mcthodolog>  questionnaire  in  two  different  formats  (Wordperfect  8  and  MSWord97). 
Please  use  whichever  fonnat  is  most  convenient 

To  confirm  the  accuracy  of  the  electronic  transmissions  of  results,  please  forward  a  hard  copy  of  the 
results,  either  by  FAX  (+1  416  235  6312)  or  mail. 


DUE  DATE:  JANUARY  31,  2000 
LABORATORY  ID  CODE: 
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PARAMETER 

CAS  NO. 

UNITS 

INJECTION  STANDARDS 

SAMPLE  1     ISAMPLE  2 

2,3,7,8-Tetrachlorodibenzo-p-dioxin  (TCDD) 

1746-01-6 

ng/mL 

n/a 

1 ,2,3,7,8-Pentachlorodibenzo-p-dioxin  (PeCDD) 

40321-76-4 

ng/mL 

n/a 

1 ,2,3,4,7,8-Hexachlorodibenzo-p-dioxin  (HxCDD) 

39227-28-6 

ng/mL 

n/a 

1 ,2,3,6,7,8-Hexachlorodibenzo-p-dioxin  (HxCDD) 

57653-85-7 

ng/mL 

n/a 

1 ,2,3,7,8,9-Hexachlorodibenzo-p-dioxin  (HxCDD) 

19408-74-3 

ng/mL 

n/a 

1 ,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin  (HpCDD) 

35822-46-9 

ng/mL 

n/a 

1 ,2,3,4,5,6,7,8-Octachlorodibenzo-p-dioxin  (OCDD) 

3268-87-9 

ng/mL 

n/a 

2,3,7,8-Tetrachlorodibenzofuran  (TCDF) 

51207-31-9 

ng/mL 

n/a 

1 ,2,3,7,8-Pentachlorodibenzofuran  (PeCDF) 

57117-41-6 

ng/mL 

n/a 

2,3,4,7,8-Pentachlorodibenzofuran  (PeCDF) 

57117-31-4 

ng/mL 

n/a 

1 ,2,3,4,7,8-Hexachlorodibenzofuran  (HxCDF) 

70648-26-9 

ng/mL 

n/a 

1 ,2,3,6,7,8-Hexachlorodibenzofuran  (HxCDF) 

57117-44-9 

ng/mL 

n/a 

1 ,2,3,7,8,9-Hexachlorodibenzofuran  (HxCDF) 

72918-21-9 

ng/mL 

n/a 

2,3,4,6,7,8-Hexachlorodibenzofuran  (HxCDF) 

60851-34-5 

ng/mL 

n/a 

1 ,2,3,4,6,7,8-Heptachlorodibenzofuran  (HpCDF) 

67562-39-4 

ng/mL 

n/a 

1 ,2,3,4,7,8,9-Heptachlorodibenzofuran  (HpCDF) 

55673-89-7 

ng/mL 

n/a 

1 ,2,3,4,5,6,7,8-Octachlorodibenzofuran  (OCDF) 

39001-02-0 

ng/mL 

n/a 

Total  Tetrachlorodibenzo-p-dioxins  (TCDD) 

41903-57-5 

ng/mL 

n/a 

Total  Pentachlorodibenzo-p-dioxins  (PeCDD) 

36088-22-9 

ng/mL 

n/a 

Total  Hexachlorodibenzo-p-dioxins  (HxCDD) 

34465-46-8 

ng/mL 

n/a 

Total  Heptachiorodibenzo-p-dioxins  (HpCDD) 

37871-00-4 

ng/mL 

n/a 

Total  Tetrachlorodibenzofurans  (TCDF) 

55722-27-5 

ng/mL 

n/a 

Total  Pentachlorodibenzofurans  (PeCDF) 

30402-15-4 

ng/mL 

n/a 

Total  Hexachlorodibenzofurans  (HxCDF) 

55684-94-1 

ng/mL 

n/a 

Total  Heptachlorodibenzofurans  (HpCDF) 

38998-75-3 

ng/mL 

n/a 

PCB77 

32598-13-3 

ng/mL 

n/a 

PCB81 

70362-50-4 

ng/mL 

n/a 

PCB  105 

32598-14-4 

ng/mL 

n/a 

PCS  114 

74472-37-0 

ng/mL 

n/a 

PCB  118 

31508-00-6 

ng/mL 

n/a 

PCB  123 

65510-44-3 

ng/mL 

n/a 

PCB  126 

57465-28-8 

ng/mL 

n/a 

PCB  156 

38380-08-4 

ng/mL 

n/a 

PCB  157 

69782-90-7 

ng/mL 

n/a 

PCB  167 

52663-72-6 

ng/mL 

n/a 

PCB  169 

32774-16-6 

ng/mL 

n/a 

PCB  189 

39635-31-9 

ng/mL 

n/a 
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ONTARIO  MINISTRY  OF  THE  ENVIRONMENT 
INTERLABORATORY  STUDY  99-2 
NOVEMBER  1999 

DIOXINS,  DIBENZOFURANS  &  DIOXIN-LIKE  PCBs  IN  SEDIMENT 
DUE  DATE:  JANUARY  31,  2000 


LABORATORY  ID  CODE: 


1.  SAMPLE  RECEIPT 

Date  Samples  Received: 
Date  Analysis  Initiated: 


Storage  Condition  of  Samples  Prior  to  Analysis: 


PART  A  -  DIOXINS  &  DIBENZOFURANS 

2.  SAMPLE  PREPARATION  -  DIOXINS  &  DIBENZOFURANS 

Sample  Weight: 

Extraction  Technique:  


Extraction  Solvent: 


Source  of  Labeled  Standards: 


When  are  Labeled  Standards  introduced  to  the  sample: 


3.  SAMPLE  CLEAN-UP  -  DIOXINS  &  DIBENZOFURANS 

Are  "Clean-up"  Standards  added  to  the  sample:                                      Yes  [  ]              No  [  ] 
If  "yes",  please  identify  type,  source,  and  when  they  are  added  to  the  sample: 


Silica  Column: 
AlOx  Column: 

Carbon  Column: 

Other  Column(s): 

Other  Procedure  (eg.  adsorbant  in  a  beaker): 


ONTARIO  MINISTRY  OF  THE  ENVIRONMENT 

INTERLABORATORY  STUDY  99-2 

NOVEMBER  1999 

DIOXINS,  DIBENZOFURANS  &  DIOXIN-LIKE  PCBs  IN  SEDIMENT 
DUE  DATE:  JANUARY  31,  2000 

LABORATORY  ID  CODE: 


Final  Solvent  of  Sample: 
Final  Volume  of  Sample: 
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4.  INSTRUMENTAL  ANALYSIS  -  DIOXTNS  &  DIBENZOFURANS 

GC  Column: 

GC  Program:    

Head  Pressure:  Carrier  Gas: 


Please  circle  the  following  which  applies:  GC/LRMS 

Manufacturer  and  Model: 


GC/HRMS 


GC/MS/MS 


Resolution: 


Source  of  Calibration  Standards: 
Type  of  Calibration:      single-point  [  ] 


multi-point  [  ] 


two-point   I   ] 
nnilti-point  with  continuing  calibration   [   ] 
Addition  of  further  labeled  standard  to  extract  immediately  prior  to  instrumental  analysis: 

Yes  [   ]                           No  [  ] 
If  "Yes",  source  and  type  of  standards  used:     


Volume  of  sample  injected: 


Do  you  routinely  correct  sample  results  for  recovery  of  surrogates? 


Yes  [  ] 


5.  LABORATORY  INFORMATION  -  DIOXINS  &  DIBENZOFURANS 

Is  your  laboratory  accredited  for  this  analysis                             Yes  [  ]              No  [  ] 
If  "yes",  who  is  the  accreditation  body  and  standard  used?       


No  [  ] 


Does  your  laboratory  participate  in  a  proficiency  testing  program  for  this  analysis? 

Yes  (  ]              No  I   1 
If  "yes",  please  identify  the  program.    
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INTERLABORATORY  STUDY  99-2 
NOVEMBER  1999 

DIOXINS,  DIBENZOFIJRANS  &  DIOXIN-LIKE  PCBs  IN  SEDIMENT 
DUE  DATE:  JANUARY  31,  2000 


LABORATORY  ID  CODE: 


How  many  years  has  your  laboratory  performed  analysis  for  dioxins  &  dibenzofurans? 
Approximately  how  many  samples  of  this  type  do  you  analyze  annually?  


PART  B  -  DIOXIN-LIKE  PCBs 

2.  SAMPLE  PREPARATION  -  DIOXIN-LIKE  PCBs 

Sample  Weight:  

Extraction  Technique:  


Extraction  Solvent: 


Source  of  Labeled  Standards: 


When  are  Labeled  Standards  introduced  to  the  sample: 


3.  SAMPLE  CLEAN-UP  -  DIOXIN-LIKE  PCBs 

Are  "Clean-up"  Standards  added  to  the  sample:                                      Yes  [  ]              No  [ 
If  "yes",  please  identify  type,  source,  and  when  they  are  added  to  the  sample: 


Silica  Column: 

AlOx  Column: 

Carbon  Column: 

Other  Column(s): 

Other  Procedure  (eg.  adsorbant  in  a  beaker): 


Final  Solvent  of  Sample: 
Final  Volume  of  Sample: 
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ONTARIO  MINISTRY  OF  THE  ENVIRONMENT 

INTERLABORATORY  STUDY  99-2 

NOVEMBER  1999 

DIOXINS,  DIBENZOFURANS  &  DIOXIN-LIKE  PCBs  IN  SEDIMENT 
DUE  DATE:  JANUARY  31,  2000 


LABORATORY  ID  CODE: 


4.  INSTRUMENTAL  ANALYSIS  -  DIOXIN-LIKE  PCBs 

GC  Column:     

GC  Program:    

Head  Pressure:  Carrier  Gas: 


Please  circle  the  following  which  applies:  GC/LRMS 

Manufacturer  and  Model: 


GC/HRMS 


GC/MS/MS 


Resolution: 


Source  of  Calibration  Standards:  

Type  of  Calibration:      single-point  [  ]  two-point  |   ]  multi-point  [  ] 

multi-point  with  continuing  calibration   |   ] 
Addition  of  further  labeled  standard  to  extract  immediately  prior  to  instrumental  analysis: 

Yes  [   ]                           No  I   ] 
If  "Yes",  source  and  type  of  standards  used:     


Volume  of  sample  injected: 


Do  you  routinely  correct  sample  results  for  recovery  of  surrogates? 


Yes  [  ] 


5.  LABORATORY  INFORMATION  -  DIOXIN-LIKE  PCBs 

Is  your  laboratory  accredited  for  this  analysis                              Yes   [   ]               No   [ 
If  "yes",  who  is  the  accreditation  body  and  standard  used?       


No  [  ] 


Does  your  laboratory  participate  in  a  proficiency  testing  program  for  this  analysis? 

Yes  I   ]              No  [   ] 
If  "yes",  please  identify  the  program.    


Page  101 
ONTARIO  MINISTRY  OF  THE  ENVIRONMENT 
INTERLABORATORY  STUDY  99-2 
NOVEMBER  1999 

DIOXINS,  DIBENZOFURANS  &  DIOXIN-LIKE  PCBs  IN  SEDIMENT 
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LABORATORY  ID  CODE: 

How  many  years  has  your  laboratory  performed  analysis  for  dioxin-like  PCBs? 

mono/orthos:     

copianars:         


Approximately  how  many  samples  of  this  type  do  you  analyze  annually? 
ADDITIONAL  COMMENTS  RE  MOE  STUDY  99-2 


